The unsupported arm: a cause of falsely raised blood pressure readings Many technical errors can occur in measuring blood pressure with a sphygmomranometer.' 2We have noticed that many doctors, while measuring blood pressure in a sitting or standing patient, fail to support the arm being measured. Indeed, a survey of 40 doctors in our hospital showed that only five supported the arm. To obtain an accurate blood pressure measurement the cuff must be at heart level.2 In the sitting or standing position this means that the upper arm must be extended forward to an angle of 45°. A person holding his arm in this position without support is undergoing isometric exercise, which causes an appreciable increase in blood pressure and heart rate."-5 We studied the effects of the arm being unsupported on the blood pressure in normal volunteers.
Subjects, methods, and results
Twenty normal adults (10 men and 10 women) aged 25 to 60 were studied. Their blood pressures were measured by an automated blood pressure device (Arteriosonde 1217-Roche), which uses the ultrasound principle. All blood pressures were measured in the left arm, the upper part of which was extended forward 45; so that the cuff was at heart level. The forearm was parallel to the ground. Three studies, each of which were divided into three stages, were performed. In each study the subject was seated. In the first stage the blood pressure cuff was placed on the left arm, which was then placed on a support with the cuff at heart level, and the patient was allowed to sit quietly for three minutes. During the next four minutes (stage 2) the patient continued to sit quietly but the blood pressure and heart rate were measured every minute. The mean of these four measurements was taken as the control blood. pressure. The test period (stage 3) then followed for two minutes: the blood pressure was measured at 30 and 90 seconds and the heart rate every minute. In the first study the left arm was supported at heart level for these two minutes; in study 2 it was unsupported for the two minutes; and in study 3 it was supported but the right arm was raised and was unsupported. The purpose of the third study was to assess the effect on the blood pressure of isometric contraction in the arm that was not being measured.
The results are shown in the table. The blood pressure and heart rate rose moderately when the arm was unsupported (study 2). In particular, the diastolic pressure measured 90 seconds after the arm was left unsupported increased by 10 600 over the control value.
Comment
Both heart rate and blood pressure showed the greatest increase when the left arm was unsupported. The diastolic pressure rose by up to 10 6 00, which may be enough to cause a patient to be considered as hypertensive. Such an increase may also influence the amount of treatment being given.
The change in blood pressure that occurs during isometric exercise is due to a combination of cardioacceleration (due to both reduced vagal and increased alpha-adrenergic stimulation) and increased peripheral resistance (due to increased alpha-adrenergic stimulation).3 The increase in blood pressure after isometric exercise is greater in hypertensive patients than in normotensive ones4 5 and is even more exaggerated after treatment with beta-blocking drugs.5 Clearly, therefore, great care must be taken in measuring the blood pressure to avoid the isometric exercise that occurs when the arm is left unsupported.
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